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(57)Abstract: 

PURPOSE: To reduce a difference in the execution time of the same program 
due to a difference in an idle holding period at the time of the arbitration of 
plural buses. 

CONSTITUTION: A 1st register 42 finds the cumulative value of the idle 
holding period at the time of the arbitration for the acquisition of a bus 11 
among respective masters 12-1 to 12-N and a comparator circuit 44 compares 
the found value with a reference value stored in a 2nd register 43. When the 
cumulative value is larger than the reference check, the priority of the 
acquisition of the bus 11 by the master 12 is increased. Consequently, 
difference of the time required to acquire the bus 11 among the masters is 
made small. 
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1 

[#fFif:£©«&B] 
$©vx# 

ZLtie>(©V^^©-?-tl^tl{CBHa$tl. AX©3g#©l£ 

cst-s^aM»iffl©««i*ia«:«*^«jR«ii»iffl«i 

&«B#raii5£#a©iH!!£ b fe*««*«a6*«»je¥«© 

b f:iM & iSS*. T V ^ £ & x V >7 ~? & VX 

i ©VX * S'J^ x y ? #a©^ x y jr tffTJfoft & tfC 

ine>v^*©*n^©jR«i*isiwje^a©iBi3e'(BS: 
* y r-rsateit* u r#at, 

taiavx # x y * ^n.v>?- x >y ? b fc»*Kjs 

£n&©v**#A*©tt«*&»S±T'»&bfclR© 
gftJIBtt & , XflHS £qMOtt£#a©K& b 

£ilxT^Svx#lc#bT^m:^K^Sffi$ l GJiS&JS 20 

$C©vx#£:, 

£tt&©v**©*4x**ilcBB*3ft, /**©$#©£ 

tcn-r &tta#mra©jRmra *wjrr « nwrssii 
tfriavx # ©-t *iicBJ«a *i s a© jMH*iflJ8BJi# 

fc, 30 

C, £*tf«^^a#^*©«ffi*©«fc«ffi©SE 

3g©ffi^£8?Seb£:i:#tc, itfiavx* ©-eft-eruco 
v*T*ft**iffl»Ki$IHIWJfc#afflWJ£ bfcJWMttflS 

mmmfe^mnmfe b skat v * s & * 

ZL©-7X * HI*- x y *#a©*- x y * J^ff *>*1<B £tftC 40 

3n?>vxf © *n-e*i© *«ti*RiW)e#s©SB!J3efflt & 

liufBVX * Bfl* i >y * #a©^ i^H fc«f*fC(S bT 

e> © vx * #Ax©^M*tt &»*_fe«^ b fcSK© 
M$teHf(&&, ^affi*^«^ffiig^#m©issLfcS2pffi 
&j«*.Tv*s vx * izti LTmmzmm-tzmftm®.^. 

$C©vx#£:, 50 
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2 

£ft&©"7**©*4X-eft»CHJ«3;ru AX©^#©|$ 

ts^*«»«TOra©wfflS:iW3e"ts¥«sfflii!i3e# 
at, 

tulBvx * ©-tft-etilCBWS ft 3 S©¥SfflISfi 
©WJfe|g*c#t-*«HS&8te1-*a6flMifflRJ£#« 

Br£©#&T'tifKv*#©*ft*ftK:ov*T*ft^ft© 

wffl*fi¥s©aijfe ufe wia^iiflHi«Bt#a©aa 

tfjfBVX * glj^ a: y * M©*" x >y ? b fe^JUfCfS b T 

in&©v^#j6i<^©«ffl«i&»*±Tfja^L/feieffl 
¥%ii«<»p«K)e^a©«8ebfca*ii 

mwrnm. 

[0 0 0 1] 

[MSLL©#I«#KF] *«9H±aGR©T^*©IBI-C^^ 

©«ffl*©«ife)R«asfla»"rs * e> 

«a&0jmgtc^t> »J , 4#fc Ax Sr*2CSS» b£Ax 
[0 0 0 2] 

Cfia5©a«3 h i o t*, ax yy ? v\z& y 2<b©a 

^&*^bfctf*»S/XT-i*ffl-«S:**3bfet»©'T»* 
5, £©BttMSl ©Ax 1 l x hi 2ffl;Ul 1 2 li^fi 

fibre u, ^-n-ftiflsicv^* i 2-i x , 12- 

1 2 , H2©VX^ 1 2-2,, 12-2,, 1 
4i , 1 4 2 feA^Am^fi (I/O) 1 5j , 15 
2 ©■^)*>*f^B'r•5 : fe)©S:SMbTV^S 0 H10DAX1 1 
! i:^2ffl;Ui i 2 ©laictt, i4x&&SS»i-*fe«) 

[00 0 3] HI 114, ^©.ko^ftW^^X^ATN 
vx ^ Zl n t © Ax 4x ^ «E y * & T 9 

■fe x b fe. wsp ax r ^ -fe x b#© e> gf^* T-© 

i/->y>X Sr^to bfct*©-??**. Hia (>f) tc^f i 

e> fci^sa t ! tcM a«h 1 ©v^. *i2-ij #ax ji 

(BR[ ) 21; &L (n-) i/^;i/tc^t$-& 
t/U©S*:5:ffeii:. mSS (n) (c^-tiofc^i © 
AXiS^HTi *«»ftbfe«K:fffBrOT2 2i j^Ll/ 

^;nc^bb, ^i©Axiii ic*ft-sftffl^fF«r$ 

(A) {C^-t«fce>{Cr Kl/^flHI2 3 X ftHJAb, 

thei (-) ic^-riejtc^-^ 2 4!$:ffi*-rs 0 

[0 0 0 4] Wjttfr^-fe^SteC^^U 1 4 t 
©^MSr^T^-SSil, RBI (*) tc^i e» {C^M t 
2 tCT^/y-y^' (ACK) «#2 5! *«m*s*is. 

ggiovx* 1 2- i x ftz.n^'gittm&h. mm 

(n) lc^t- s k-2>{cmi©Ax 1 i x ©^ffit^Tfcti 



(3) 
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*. 

[0 0 0 5] H12WU ZLtl(C*fLT-7^^7bV^X^"U 

X L TMIT 9 MX m>XX.W&1* & BttR* "C© S/ -# 
yx &mt> Lfc=fc©T*&5. -flfcbt, |gl©A*Xl 

i x jcaswanfeiBKZ)^* i 2- i 1 ifivt2<Drtx 

11 2 JCSSRatlfc^'EU 1 4 2 feT^iz^LT^-* 

©sgii-a^fr-?*©*:-*-^ 

[0 0 0 6] 3<Z)^, HUE! (-f) lc^t*J:e»{c^i CO 
VX^12-l! jWMt, fCA'xM#fS# 2 1 x £ffi 10 

;uyjr^liMffl^MlWT a Mi© 
$tc3|2©Axi l 2 cD^MSS^tSfefc^yUIf 
2 1 2 (HBI (A) ) $rffiij-T5 0 3©&, £12© 
;Ul l 2 fe»©# 2 ®/t*|(flti$IHT b # 

SiELfciUC, HI® (-) lZB?£olzm2<Z>AXl 1 
2 ©«^S:«W*£fc«:^-tt'|pTiHB-9 2 2 2 #LW< 

aufeftt, RBI (a) ^-TJ;e>{C||10/tX 1 lj 
©#^£flra«£fcfc^Vt*««fflFT*«#2 2 X # 
testis. WSfltx fre>z<Drtx&m9fB!fe&2 2 l 20 
wsnsitoiijiai (T a +T b +T C ) 14, j&& 
tt±0>m 1 <Drtam#Vrm (M&fflBVrW) T e T*& 
•5. 

[0 0 0 7] 1 ©VX ^ 1 2 - 1 ! teZKDA^ffifF 
pjf f 2 2i Hl©/U12-li iZMLXm 

m (*) fojVtJ:e>tC7K^;*fit£B2 3 2 £ffi;frU 3 
ffl«tCf : -* 2 4 2 fcffiirtS (RBI (*) 

(^) ) . 79 -fe^^CO^^E'J 1 4 2 ftZ-O)?-* 2 4 

Ufci-Jtcr^^ U vS? (ACK) 5 2 t:ffi*-r 30 

S fc, y s; l 7 liiftfcaStJ^T JS l ©A* l 

1 2 \ZttLT7?J 'J*;J?«#2 5 X ^ffi^-TS (IMS 
(h) ) . ^1©VX* 12-1, ttr*l£^ttmo 
T, flfi^f2©;Ul 1, , 11, ©IWifcjyffto 

[0 0 0 8] 013(1 £ffl*3fct£*fflff-JMHS/X7- 
AT*m 1 (DAXKHmZftt-W. 1 ©VX *tffcg«©7* 

X# 1 2-lj 3VH1 OCSIyfc^^iJyyi 7£/j* 
LTI2(D;U1 1 2 fCg^MStlfe^^U 1 4 2 £7* 40 
■fexf «%©£•*■*. IlfflVX^12-l 

! tt/u^y»j?i 7rt©*&i©/t*7-fcr*K:**0T 

3|2©A;*.£g:£-f5 U^y^S 10 1). 3C0IS2 
©A*S#l*«l ®/<*7-lf*jG»&j&2©A*. 1 1 2 
*W***2©AX7-tf*fc'63iS4'i* &. s rv"f 
S 1 0 2) . 

[0 0 0 9] H2©AX7-fc^#lCtt, #|>U;£lf?2©A 
X 1 1 2 ICgcil&StlT^&^l ©VX# 1 2 - 1 2 fr£ 
3#lfc«f«bT»2©^©«ffiil#^3RTV^»-&*< 

Uf«;^S10 3) „ ^2©AXT-tf#te|*lg|S 50 
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7*-&X©££^S|S (3|1©A'X1 1, ) *»e>jg2©y1 
*11 2 &T^-fe^.t-S«fc»J : fo#$ l ES&lS<i2^UTVN 
5fc©£-r-£. 3 ©*&£«, f2®;Ul 1, (CSSK! 
Stlfe*l©V^* 12-1, {C*fLTA*Xl 1 2 ©& 

M^Bfans Uf9^sio4) . tiu. m© 

12-1, ttTi'-fe^jtMfcfcOfc^U 1 4 2 \Z 
ftLTTt-bXZftt (XT-yfS 105). T^-feX 
OSTCioWt'J l 4 2 tfCE^Srig-ti: (x^yzf 
S 1 0 6) . ff2©AC* 11, ©8Mfctf*r;b*l* (X-r 
y^S 10 7). 
[0 0 10] 3©B#*T'ffS2©A* 1 1 2 
^ffiiC^Si:, fg2©y^T-^*tti*UCJ:y«l© 

A>tr-^*»c#LT»2fflA^i i 2 <D$zm 

•5 (X-r-v^S 10 8). ^©A^y-t^teZL©!* 
«T&»l©v;** 1 2-l 1 Kfi8S*N& Uf-^Sl 

0 9). HlfflV^^ 12-1, #f|2©A*X 1 1 2 © 
dSffl LT# & *T?©l*IBI#t««a«e^l8IT e 

[ooii] fi © # i 2 - i x j*, zL©^-en 

2 ©A* 11, fcT^izXl/ Uf>y^S 110) , S 

1 tr* tti*is« 2 o;ur-^* cfiott 
* (x-r-^^s ill). ^2©Ax7-fc?#«, z.ti 

SrlSJCL/T^^'J 1 4 2 ©7?-feX£fT^ (Xtv^S 
112) . y^-feXOT^TfCkoT^^EU 1 4 2 tffSg: 
Uff^Sl 13) , 3^2fe<fct)t^l 

■©A^r-if**^LT«i©v^* i 2- 1, \zmm 

114, S 1 1 5) . ^1©V** 
12-lj ttrtiSratCUT/^MttSrJBjSU ^n** 
% 1 ©AXT- 1^^ 5:^ LtH 2 ©A*X r- tf 9 \Z&m 
$4XS (^^^^"S 116, S 1 1 7) . ^±^§PT 

[0012] ^{C|g 1 © V* #12-1, =E U 1 4 

z:©#^-fc«, hiotv^.^12-1, ^e>^i©A*x 
T-t^^ic*ftTHi©A*^ i i x <Dmmm#tfftfrft 

Z> (X^-'V^S 118). Z.©»-a-(C«|g2©A*X 1 1 

2 ^©aBfSfS^T-ijMlj^&v^. fiffl;U7- 
tf*li«SS#«:l ! lF^r"r SBS:«1©V^* 12-1, 
{C-e^-S (X^'V^S 119). X^y^S 1 1 S\Z& 
(^1107^^12-1! ©A*X^MM#*^Z13* 
T'©»!ra*^SIST ^ iz X ^tC W 5 4s^©«§ra T i T' 
&£o H1©VX^ 1 2-l x (4^=EU 1 4, $:T^-fe 
X L (Xt^^^S 12 0), ^^EU 1 4, ^e>T^-feX 
^T©fK^fe-5il (X^'V^S 12 1), ^1©/N*X 

1 1, ©M$:l|l ©A'XT-^^lca^nl-S 
ys 1 2 2) . 

[0 0 13] 

tse*©9f-iic«2/^-f-A-era-^n i±zmn Lt=.m^ 

©-r- 4f T 9 -te X*f^©^v ^ J: 5 f 1 - ^ ©«BlNpra© 
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fffttttt. H 1 © VX # 1 2 - 1 ! ^(D~<S)T*^f 5 O 
©ifr^S:|iifrt-5l£S{Cf|l©>''\*Xl ^ ICg^SnfcA 

fcbTfly§bfc»# $:^t> bTV*s. HHI©£{B!I 
IC^Lfe^ftiatt. ^1©VX# 1 2 - l t #<D~©T* 
^lh£<ll-©ift^£ll^1-5l&lC!fl2©/s'X 1 1 2 tc 
SSKSftfcAffiASMl 5 2 i:«';i4 2 £-r-*7 

2-l x *i/^'Jvyi 7 $r^LTH2CD7tx 1 1 2 
JCSSRa*ifeAffi*«iRl 5 2 fe«kt>*^=EU 1 4 2 &T 

[0 0 14] Rftofc/^lCT^-fe^feff^^ 

[0 0 15] ZL©<fc^C, (feS^fiCPU 
JfcMS^S) ) #SV^|f!IH±&©;^y&£V^*Affi 

LTlBl-^^n ^A&H*? Lfe»&T? 
£ H-©/"\'X iC^M£ tlT V *5 if e> 7WC «fc o T#LJIB£ 

IRfTOCJHbdanBfcfcoTV**:. 30 
[0 0 16] *ZlT-#f§l8<D@lftte, «»©-**©«# 
^tc £ tf £ ft aMftWJBiaifflStc «fc 5 y □ A &n 

fr-tsisoi^TWiar©^**:^* < t-s i t ©t^ s-* 

[0 0 17] 

[RHSTftf^-r * &«>©¥«] i te«©i§^T- 

u, DMA3>ho-5%0*MR©v**4:, (n) 3 
*i&©-^^*©*n*tiK:ffiKa*i, s^©M©IS(c 

Ki*s«ta»«TOra©^i*rafeiWffi^**wrajM)i 40 

fat (a) v^^©-en-€ f ntc@se$tiea©^« 
i9raii*¥Sffla3&ig*K:*r"r6iB«»s:8aj6'r*iHi 
(-) m^©^&Tvx#©-£4ve*uc 
o v ■eti-en©**mriaiiMje#«©i(iJje l fe 
wmm^^mmx. b &s w £® at ^ & 

fi>^t^3!Mfx-^fIt Oft) 3©vx 
# x y * #s©^- toft* tffc z: ti «b v 

^*©-€-*i-e*i©jR*^iaiM3£#«©wsefflS:^ u r-r 
^■xy ^ Lfce*»cjsi5Ti*ie>©v^dt««A^©<eM 50 
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*&f#*±TM»£LfclRffl«$teJRffi«:, JK*ttttf£9Mft 
R£#«©8te L feSmffi SrjBitT V > £*f b T 

[0 0 18] -t&to"6»#JSl|B*c©$MITtt, RI-© 
A* * 5 v n « Ax ^ U v P S:^- b T «I© tc«S«l S *i 
feCPU, DMA=r> hn-5^©&i&©v;* l *-£tt-? 
tifco^r, ©/t*©il»©IRKl^S*«&««JBW© 

»w?iHje#«©«jeis*K:»-r«3ywa&KS"r6M! 

ffl«£#afcfcBI«bT;J3<. -€■ bT> »r)fe©l$j&T?« 

'V * U jSLfc.TV^SVXiUCO^TttA'X&JBlCOVvr 
©Wflt*©«ft)i<aS:J:»J«a»CjE5l"r*J:-5lC"t6. 
ZtiK* M^«™^©^*fi^ffi*f«JlCS^cl:e) 
«! V 7s Z \Z O V % T \i.m.%WSL £ ifii«) S 3 T j£ftfg© J5 

*MfcfeBy> v^*ia©^n^9A»fK:K"r6BtW© 

[0 0 19] ff#^2iB«g©5§WT'tt, Of) 

7^ffl»7^^i:, (n) 34xe>©vx3f©-?-ti-e 
*itc|HeS4x, A^©SW9©IRfcil"fS*Hft«WBIBI© 
**»»iaiS:W*"t**«li*IBI«B3e#«i:. (a) 
©**i-f4itcffi«S*iSB©*Wiai8IIJ6M©JHffi« 
*Ki^*l£^&i!te'i-*»Wiffl!tte^Si:, (-) 

ms©i*isiiai»s:iB!3e-rs^raiamiw^#«fc, (*) 

a* x ©^M ©^ $fel«6t©^H S: f * ^ tzHffit 

(^) «naiiaiHia(s#a««»fiB©«naiai 

HSrJWSe-fSfctfJC, feJ:tfjWa»#a*<^^ffl«M»© 
«5felHffi©3e5©S^S:»«bfei:Sfc, lutavx^© 

-en-etitc o v ^n-en©i!i«B#raM£#a©»g b 
fcjiwii^asflH!t8!te#«©aajebfeaiPfflS:i8ATv^ 
£ S: x v v -t s> v x * ao^- x v 9 t , 
(h) i©-rx*gif^-xyir#a©^-xy^^t>n« 

fetffc3*ie>"7x#©-en-?4x©*«n$iffl«jjt#«©«f 

je«S:^UTl-6JBlje«^UT#«4:, (^) VX^S'J 
*3LV>7 ^m<D* x ^ b fe)S*{C|S bTZLtie>©VX 
*««yt^©ieM*S:#*±-e*'&bfcl»©«5teJiaffi&, 
JR*fll3ya«fflKW«©flSte bfefi^'fiifeigATVNS 

[0 0 2 0] -r^t>*.ff*^2f2«©f§^Ttt, H-© 
feDaS©T^4r-e-ti-fnK:oii^T, <]Xrtx©%f§©ISfc 

s-ts *aw»sjBia©jMii*iai srjwje-r * MR^iBrtM^ 
#a^, ©ea©awtB*iaijiijfe#a©S!i)eisiRK:» , t* 

S£pflS:ig^-rsSMIg^#ai:5:IBabTJ3< 0 * 

bT, MA«tt^i/x^A©m^©wniii!&**-eti-? 

*i©vx#&c*fbT & A T v % * if $ 



7 

}co^r©ii#i%£®ftjii&£<fcyffimc^xi-.5<fce> 
jc-rs, iCDi^&^i^^tt. Bf3e©«riaiiaii»s:W3e 

P^7A^flCS1-€.Nfra©«$:^-5 3i:^T'^ 10 

So 

[0 0 2 1] »#3l3flH*t©ISirCHU Of) *fc 
ttJ|ftofc^XlCjK«atlfeCPU, DMA3> hn- 

^©aflSfflv***:, (□) z:ti^©v^.^©-e-ti€ 

titcffittSfu ^*©»*©ieK:ii***U&#e*Blffl© 

n-etiKiiws n e b© wia«ft#a©iMje«*tc*f 
+s3SMss&rr*aaHi8tfc#«i:, (-) m^© 

u^¥@©iis o w**«a6flHa»3fe#«©8te u 20 

3BWI«:**.T ^Sfc^frS:*- x y 9 + 5 V* *»J* x 
(*) V**JM*-xy *#«©■?■ x<y*0 
fcM*(Cf5 L5T iti 6>© 2 #W:*©ttJ8m«:flfS± 

fibg u fcPii & t ^ * * tc*f l T«fttcaa 

[0 0 2 2] -T&;bl3»#3g3|E«©58l£T-l;L H— © 

A^ftsv^iiA^^u ^y&^UTffi©/i^ic^$n 

feCPU, DMA3>hn-9*©tl»©v*#**i-P 30 
ttfcowc, ©Ax©Si#©IBK:K"t**«Mj«n(Hiai© 

a©w«ros#«©iii!je»*ic^"t*afiflHis:»j6"r 

j*7«it«ffji«'>^^A©m3e©«»ia»^*n-?*i 
© v * * u t ¥*ms#*imi & m*. x v a « & e e> a* 

o vvt©W#l$ffl«^f£fcJ:y J: -iK 

rfticty, fta4H^ia©¥&ffi*ra#l$lC& 

H J: 3 V* * fCO V &i^#> S ' <t T'Mft 40 

5r**i$H©3ms:*i«>* .* e> 

[0 0 2 3] 

[0 0 2 4] E9 1 tt*»li©-Sia6flt:fi»6^*6ffl 

*i iDt7F^ui i Ac-en-rtiisgRatifc* 

1~^N©-7X# 1 2-1 — 1 2-N©p«3SP{C-etl-?tl 
H-««©y^«fflEaiH»3 3&S«Lfc*«i:J5feo 50 
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TV**. il~$NfflV^^f 12-1-12-Nii, H 
1 ~*N ©«ftJB«flag«fll#«#|| 34 — 1 — 34— N 

1 2 - 1~1 2-N©ff$sJBtt£1PI'*'5.1:3fC& 

ytxy;^^*i7 cbiio#m) wwafjs-rs/^r- 

tf* 3 6{C^K«iSi&£*l£<fce>fC&oT^-5„ ;U7- 
lf*3 6li, Hl~3gN©VX# 12-1~1 2-Nfr 

&atffia*i**n**i©^t^5i#fl-^ (br) 21-1 

~2 1 - N6A*t*J:iK:)S!oT*»J, £ft&©V* 
# 1 2- 1~1 (B 
G) 2 2- 1~2 2-N«rffl#"r5<l:3K:J&oTV*S. 

[0025] rtx&mssimMta 3 it. 

2 1 £Az.mmft"Sisn 2 2 1 □ ^ * 4 1 

£A#^-5^1©U^:X#4 2 r-^f/Ul 1DIC 
^$tlfe^2©Ui?X^4 3 ^tlk© 1^**4 

2, 4 3<D\H®<D&mzfi^Tm%m&wmm&m^w< 
3 4 ic-®$ i ciiifiMif^*ft^&m*-t5j:biciiii?&4 4 

t. itl6©1B!l»S:ff^1WWllF»4 5fc&«^.TV^<5. 
«ffiTO4 5lC&A**Dy*4 1 J£KIHttft#4 

7^^&$4xSfl6, 7K^UllA^f>7FbXf 

n^4 l &^©ftl?^^x-r Afc^ii©* n y ^ i: L 
T^m$4^TV^S=fo©T'feS < , Mi!84 5^^ti, jm 
a«eSBra©*«l«©ffi*©-f *-^/l/S:*Ba%"r*JR« 
ffl{ii^i^#4 8*^101/^^4 2{CjHffiStlS 
J:^C4ot^. »mii5&4 5^&Jt«?0J?&4 

M^-4 9#ffi#S*U ^2©Ui?^.^4 3(CB3E4im 

[0 0 2 6] I2lt mi©AX{C^3ixfeHl fe«fc 
U«l|2 fflT^^ i: \£9 tcfiWSIM^M©IB#© 
g^K^fc^fcLfe^T-feSo H1©VX^12-1 

! ^pj^^r-i^^ 3 6 X (cii, ftgBA'x (ziz-etiH 

lffl/Ul lj ) ©*&g#-rSflgPA*XH#ft-5i2 1 

1- i! i:^SPA*x (z:z:T*ttll2©>'ix l I z ) 
#-t*^aJA^il#M-&2 l E — l j 
IC^oTVn^o ZZ1T% ^SPA*XH#M-^2 1 E- l x 

tt^sp/^x uit'Bi i©;ui i t ) ©Mt»mr# 

^C1|#L.TV^S„ Ilffi^Ul l t ©^EI&ffeiA^T 
- fcf * 3 6 ! 6 limS© # -f ^ > ^X' AXff 2 

2- li ^1(57^^12-1! Izm&Zn&ZDllZ 

[OO27]f20V^^12-2! il/'tXT-^^S 
6 ! tc fet-j-SIS^M©m-^©^IIS^ : fc^< B«T'$> 
So l31T*|gl©v^^ 1 2- l x ^fe^T- 

W3 6 tCA*$tlSA'^^-fg-§-2 1 - 1 It. f*8M 



(6) 

g 

2 11-1 HftBrtX&MS* 21E-16 
&#ttTV*<&©K:#l/TBI l Trtf ttT^^©&, BT l 

1*itK 1 ©A* 1 1 ! 2 ©A* 1 1 2 tCPUS-frf 

[0 0 2 8] S3{i, *ft^ft©v:**©fltefc«:*foL 

feiiDMA3>ND-7 (3ZLT'(4CPUil»-rS) 
6 1t, Iz:^?>|i}*$tiS7Fbxti6 2 5:AM 10 
S-rn-$r 6 3 fcitfinSrrt*. i l icffi7rr5fe*&c 
»tt6*ife h 5>f - h 7 7 6 4 t, -ra-#*6 
3©ffi7jWcg2g£*lfc2o©;f7<7*- h 6 5, 6 6 
CPUS 1 6 7*^1 ltcSSK^Sfe 

[0 0 2 9] i:Z15T% 04lirffl,te»^it^7f 
■fe X -f £ A X & Wn%-t t- & E#26fiS0!I"TfflUB S *VC ^ 

Z.©HiC^U^Ae>{C^l<DAX 1 lj ©rF^X©* 20 
»J tf tfT'H V V 1 7 m 1 3 ) b fell 2 

©axi i 2 icssBnatife^y i4 2 , Am^si 
5 2 fffl^i/-^? i iz^xitr Ki/^aw®±fi 

ffiHiciag^Tfc'J, T&Wcttltra©fU©Ax l l 

i jcssttSiftfc**'; i4, , Affi^issi 5 X ^©* 

[0 0 3 0] ZlftfcMSlK:. i&2<©-rtXl 1 2 ©7KI/ 
X©#jy tf ttT*&, AX^'J >v S? 1 7 fccfrLfcfl 1 ©A 
X 1 l x (cSSWStlfcjl^U 14j , Affi?Ji£fi 1 5j 
*0Xl/-^ff7 3 IC OUT 1*7 Fb^Sriro±fili: 30 

BMisnTtey, TffiWcttaa©iS2©^i i 2 jc 

aSRStifcil^U 14 2 , AfflTJ^Sl 5 2 

^»7 4#E*S*lTV^*. Ofcj^oT, TKl/*©± 

(BR) Sr^-r-5<fce>(c-rti«<fcv^ 
[0 0 3 1] Lfei'oT, K3{c^ bfefa-ife 3 
tt, 7 F bXffS 6 2 ©_bftfc* y h fc^-'n - F-T S £tt 
Tf, CPU6 1 #rtgPAx©*&7#-fe^ffli:LT^ 
S©2>\ ^Sl5A;*&7*1zXftM£LTV%5©;^£M 40 

7*3- are 3©ffi±tt, *mbl**k: 
B9-rs^(cii-7j©^-T^- h 6 5(CAiJ$tv, 7K 
mhD-7"flf7 6 hrfti&II7> F#£e>*l5 = * 
LT, 2in^ffiA^S#M2 lEt LTAX 1 1 {C 

[0 0 3 2] r*UC*fLT, ^n-^f 6 3 0ffl*WS 

6$cAij3*u H«fCTFl/X^hn-^fl|-9 7 6 t« 

»ar>F*<i:e>ti*. tit, i*i#wa&**is#te 

#2 l I l (cffiTJ^ti^r ttc^So 3ti 50 



4f M¥ 6-9 6 0 1 4 

10 

<b<DKW^m&i§-%2 1 E£j:tfrtaL*xK#flr»2 

1 IJi, A^l 1 5:SaL/TSl {C^Ufe/txy-tfaf 
3 6{CA7J£*lS.r£fC&5 0 

[0 0 3 3] h^-fX-r- Mv7T 64 ZMfifab^ 

-<x-t— WW^r 6 9©-<*--7';i/3gB : -ENic&, b 

Gf#7 7j^«i»an*. jR#l*rh9-f*T~h 
;t^77 6 9 ©:r-f UP i/ 3 y%&^-D I RICH CPU 
61©'J-F-7>f h^#7 8#gfcj&£*lSJ:e>fC&o 
T^5„ )R73loIh^WX^- hA>y7 7 6 9fl ZltUC 
<fcoTU - KWK/t* 1 1 frbAft-tZfifafcfflfflZ 
*U 9>f h^FlC^a 1 l^ffi^fSTjimcMfll^S 

[0 0 3 4] 05{C^bfea»-f ^ vyH&MV'T, VX 
# #<**©««©** £f?o X 7 1 * 7? 

©WtttCDflfrf-SrBM!-*-*. vx^ 1 2f^fflCPU6 ltf 
HE9 H) IC^-fi-McKx 1 1 &7?1z;*-r5fc#>© 
TFl^&ffiAU '*l#5tSLT7 Fl^XXhO-y 

i^7 6 (mm (n) ) #l i/^;i/(c^bf 
-af6 StctoT^n-FStifeMSiibT, miBT 
(a) CS*LfeJ:'3lC*aW*S##*2 lE^LK 

>»n*x®#^2 1 I^Ll/^;i/tcF5>f^Sin-5>o 
[0035] Axr-trat 3 6t*z.tiS:SWTa-*;i/ 

■5»C/^flFBr«-»2 2S:ffi7J-rSo ^a5^X»#^2 

1 ES>SV^^4rtS|5>'^*XM#fi-S•2 1 I^L 

^x-fr^rt^m^m^z 2^l u^<;i/{c^t:-rs*T*© 
JBIiB*<, vx* l 2{ci:oT©*E-^«Wmr^T'fe§o ' 
©«taMSieJBIBItt"r^* i 2i:totffl^<oW(S 

[0 0 3 6] ^-©^ 1 2frt>^m<D7 Fl^XA'! 

mM^^^U 1 4&£^ttAm7Ji£Sl 5 &7^tXt 

sfeAicmiJsns (mia ('s) ) . fit, zitucj: 

yKa^S^^U 1 4*>SV^^*Am7J^gl 5©T^t 
X^TLfcWXHT*, 7*;Uvyfl* (ACK) 2 5 
A*igJi$ti (RB (h) ) » i*ife*fCOT«a-r*A 
Xl*if2 1 E*fett2 1 I SJ:l>VtxfFBrM-^2 2 

[0037] 06it E i (c^ b fe^:x^ffil£8i®g&© 

3 3W©Hl©^^f4 21C&, 03lC^Lfc^P/1 

XS^ff 2 1 E£p»ggPA*xH#fi-^2 l i©^3a*T 
SrilofeA*XS#M-^2 1 ii/'x'xr-K'* 3 6 (Ell) 
#ffi7rt£A:*fFRttI#2 2#A7J£*1£„ A'X^ffi 
#2 111 >f 8 lT»31S:fi*KanT-*->Ky 

- h 8 2©— ^©AAaB^cAAsti*. Axworm# 

2 2tt-^-> F^- h 8 2©fi673©A*^{CA7JSn 
5„ -f-y F^— h 8 2©ffl7Jti» >?"B#r^S{ 



(7) 
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12 



■fr*jy* 8 3©>f*-:f;i<^EN{CA±£*l&o 
[0 0 3 8] ZKD^^^^oy^r^a*^^^ 8 3tC 

ttu a'* * □ v V 4 l fttr n v V A#3g^fc, * 
mStm&tt&TW&fe* 8 L R {CA 

Tit^Hf* 8 5 «, Hn%U35fc^1W»iail3^e>ffi*S*lS 

WHfiH«T#M^Ta^n## 8 5 # A*-r * . * > t 1 -c 
>y«naaflt*f>* 8 3 hb* "o" tc 

[0 0 3 9] ^>f^f >*B||SI*at*tf>* 8 3©ffi* 
8 6lt «2©l/2?>l*4 3©ffl£8 7£#tCttttiaBI* 



10 



' 4 4|*r©ifcf<f§8 9(CA;fr-f-5 e ]:e>}C&oT^5„ JtfK 
§18 9 tt, Sffi*8 6, 8 7*Jfc*LT, ^l/Tjy? 

hshw** v y * 8 3 ©a%-*« ©##* 2 © u * 4 

3©^+«J:yfc*S^»£K:W:*©Jfc«ffi:27 9 1 &H 
1/57**4 3©|ty§©— M&^toLfetj©T'feS. 

[0 0 4 0] 







mio^** i2-i, 


10, 0 0 0 


%\<D-7*9 1 2- 1 2 


3 0. 0 0 0 


m2CD^X^ 12-2, 


5 0. 0 0 0 


f,2<D77^ 1 2 - 2 a 


2 0. 0 0 0 







[0 04 1] fc£U ifflSiUCfeWStJteffitt, 
foyWli*f>5 8 3tC#|&£*l*y'U*ny 
*4 1 fc-*&fcLfe««£fc-3TV*S. 

[0042] jti<m^9 u*Ha%U3&v^iw»ia»*»e)ffi 

*a*l*Jfc*HB&«#9 2 fc&tCj**IIH»4 4 «©■*-> 
K-y- N93 &CA#£*l5o K^- h 9 3 

ftWfiaas#«#9 4*<mAsti*. £©«$fcjHfl3e 30 
7 s -< > y«*ia*»* ? > * 8 3 ©jR-ns©**^ 2 © u 

5?** 4 3©oVr4gJ:>; : &*g<&o&&£tctt, 

3? 1 2- i~i 2-Nratce^s-e©v>?.* 1 2©^5fe 
[0043] *mmm<z>rtxmmmftm®.®]fflmw.x* 

tt, ^nc^LfeH2©l/^X^©ISSffi5:H^{CLT 
■f *i & ©tgj£'«©J:tT'®5 l cJ)i& £ *1©*«MH8IB 

tie>*l©ISjeffl^3SUTVN<3i:lCj:o-C, #VX 

* 1 2 - 1 ~ 1 2 -Nraic£t-}&ftH&fitmra©*afl! 

©WffcfeHSifc*^**. fc&V** 1 2 

fCo^T©^2©US>";*.#©fS!3tfiI£/jN£ <^3St-S 

w«i*raT*«fti«fiaC3a!*«-» 9 4 # l u 

[0 04 4] H7tt, r©J:^lCfl52©l/S;^*©88je 
it&SCSEf SBRK:ffto*i*1fil»©ift*i©—WS:3i*>Lfc. 50 



©* >r $ > y^ttMsgmm* 9 2 &±vx* 12-1- 

1 2-NtCffi#L (X^iffS 2 0 1), 

* l 2 - l ~ l 2 -N*^e>«5fc«lfi3a5K#*«5MBS*i 
£*T% *;fte>©l*»«:S*-r<& (Xf7^S2 0 2, 
S 2 0 3) „ -e-LT, ^V** 1 2-l~l 2-N^e> 
»e>*ife«$fcJRti30IK#«*9 4 KfcCT^VX* 1 
2- 1~1 2 -N©«5fcjRffi©S3S«:fTH Uf>yys 

2 0 4). SfclCL l/"<;i/£&oT^£v;*# 1 2©H2 
©l/5?**4 3fcov*THu -t©»Ji4a&i?rj£ffi£tt« 
lu Hi^;i/£&oT^5%©icovNT&m^i£tt 

AUf-tS (X^V^S 2 0 5). 

[0045] zL©«k^{cuT#e>tife : eti j g ? n©v^.^ 

1 2- l~i 2-Nfcov\T©*fl,v*KJ£fflHu 

a* 1 1 DfeacTi*ie>©igi©i/y^*4 2izm*> 

ti> rt*©S3E;tffT*>*iS Ur>y^S2 0 6) . £© 

12-1 — 1 2-N©j&l©U5?**K:i3WS 
^>fY > W^i^f >f 8 3©^ ««o" tc* 
UTStlT Uf>v^S2 0 7) , ig5£ffiK«T©fc«)© 

^^i2-i~i2-Nt'it /^o^-f >yi*ra*st* 
8 3©rt««< "o" j^e>)H**«s*is-#-e, 

!2©l/^^43 ICiBf t-\ZMfeZ tlfcttt ©Jt«3W5 
[0 0 4 6] 



[0 0 4 7] S8tt|gI6{CMf5-t-S%©T\ *#g^©! 



13 

*««k«ihi&3 3' ^101/^^42' wtc 

tt, «#ia»#«*tf>* 1 0 1 £I&3I#§1 0 2#§rfc 
KKtf bftTV**. K#IH»**#tf 1 0 1 \tm% 

SUt*; h 2 1 ©!SrJl£iS& 
©flT&l 0 3 Sr^ny^A^fit^CAA-tSiilCfttj 

oTV^S. i©*9>Hittl 0 5tt. XVf 2 ^ >y©W 10 
8 3 ©ffl* 8 6 H&K.#ami 0 2tCA* 

[0 0 4 8] |&Jt8§l 0 2T'B, 1 0 5&Bfc 

»«4lUTiai 0 6S:#ft*J:^K:&-3rv\S. WlO 
6tt, £©v** l 2jBW*l l©S#«:f?ofcfcS© 

ftaMjem© 1 y ©wnii&So 3 ©is 1 0 

8 7 iiJtlxatlS. 3©ffi± 8 7 «, *e^#TOK© 1 

ef!3fcu©ffi)e©a6aHirc*»K 3©#aaifc^Lfe 20 

tffcJ*fcofc%»©T?**£fctt : &'55A/7?»<5. it«*g§ 

8 9^e>ffl*a*i<5jfc«ffiA9 1 tt^L*v^jwtas!& 

#&ffi#S4X*JtiMM&«-*9 2 il^tCi:b^|sIJ^4 4 A 
©^-> KV- h 9 3 fCA#a*iS„ b~tf— b 9 3 

6ttflBtJHfidQes#fi#9 4^mAan*. 3©®$fc 

IRfiaC5SK#fl|-^9 4««Li//<;nc&ofcti*, 
-fe'O-r-f >^B*IHfjHI*^>* 8 3 ©SVMB©### 
2 ©US?* #4 3©B*'?flM:»J%*£<&o;fc&3fC. 
%%mU & J: *J Wf£tcS£S5f -5 fc»©«5feJKffiS3KK# 

^mstisr^jc**. 30 
[0049] &3l3§i 0 2jc*sBMSttt, 

1 0 Ull 0 5*«2 n (n = 

1, 2, 3, „ n) izmvtzzt&mmiiLx^y 

[0 0 5 0] 99tt. *«©^2©«M^LT©Jt 

mx \*tHBMtMa9 9 2 mm^mfr e> $ *i* z. t 
r©je^s-ett, £4x*m£©israrr»£s 

-£-5J:dlCL£:= «t)%^>^^^TlllK 40 
©^nv^AASB^fc^x^nvf 4 UAAbtfi 
»J, mj£©l8IWTHU^©*-vU-flt#i 12*ftt* 

**T^-M 1 3©-#©AiJt&<5o 

[0051] jt«iM^^©i&£iir»tt4^us>** 1 

Ufef^tfe'J. IIICttTKl/^XllA, -r- 

- K • hfll-t 1 1 6#A#«3*l*J:3lCifcoTV* 
*. ^U^^lHii, 3*i&©*«S:fflV^T^ 

©„M^co^T4$lCi&S££:ft&££KH u^;i/©jf jjs 50 
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<fg#?:ffi#-rs„ i©flSn%iB91 1 5»2AM7^- 
hl 13«<Z)AAt«;5. 3©M^, 2AAt7y 
««©»^fcttffije©«JBTJfc«BB 
*&{g-$f9 2' #ffl*S*u 3ft«tft©#£T*jKBI»K:« 

-3^tcj&miMa*9 2' j^ffiAsnsiiicass. it 

[0 0 5 2] fcfc, Z.<Dm&W<DM%&X\$. M*.&-f> 
*;U*'fvl l l fcLT*9> HB©:7y -fey Hj^hT 
IB* *-rvEftt Jt«BB*Wf*9 

2' ««K*an*i*iaiiaii»«:ff3»K:saift*ii:36i«"es 

[0 0 5 3] 

[» W©»*3 JSU:BWi b fe i e> tell 1 8B«©5B0J! 
tcj:ft«, #v^*(Cov^T*U»««BIBI©JIWIIIS:# 

*b. 3ne>&g^ffihifc«Lfe^lc«fcoTz:*i<b©v 

* * aw* ie©«iyiatt«:is»j£fs z\mz 
a* zf v v v tit t xmimz m.&m<Dxx © * ^ u 4? & 
^srr^-s^-r-Bvx^jc-sv^Ttt, ^©^iffi&ffis-r 

M?im©^<fc^vx*i:(iaig^t©^xttffl^i&#* 

-(DAmtimm^MMiihxm-(D^ti^^mnL 

C PUfcAffl*SSS#Hf-©^*±K:88l8 
a 4XT ^ 6 4f i *» Srlffltof, w*©ftan*iBn* ^"n ^ 
9A©*ff*«-5rffitc«:*. £©£«>, EUtfy hfflflWfc 

So 

[0 0 54] »#^2fB*©l§^}Cj;4x«, #V 

^. * ©ffi$tffle©^J5©fe«t)©^ 3i y ^ SjeiBWtcff -5 

LT^©fi5S> «5fel«ffi©ia*#*.S:fT'5i4:*<T?S* 

©t% «Atf««^ny5A©*ff©ift#K:i»cTaci: 

*ff »© v^. ^ ffltttaKJS C feSfeS^W^ffi^Hlfi© 

[0055] jitc»#«3«a«©»re»cj:n(i, 

18B«©J»*««4§&*iS«u ftUftftmiBI©JR9fllS:« 

«bSf^t)»JtC5pi|l|I5:*»SZli:{CL/fc©T', ^-x>y^ 

T% »flHlS:#«)*»&K:it'<T-e*i6©4S&*lft"*-* 

x^y ©u^p«: < t «fe ^ ii ^ e> wjfttft s. jstc 



(9) 



15 

nm-tz 3 1 #t* £ s a y T»«s < , Bft*©*yi'9ra© 

[0ffi©ffi#fcSB9i] 



m 2 ] *ses6«-ea5 1 ®^tcss»stifejs i & * 

C«B2©v;**£/*x7-i^*K:;i3WSHfM§©flr»© 
SSttBB«**to LfeSaWftaHT?**. 

[04] #v>t**«T^l2^-t*^S:*n%-t*fc«> 

[0 5] #Sg»«^v;**#,*;*©iem©M#«:*To 
T 7 * -fe X #tu7 "T -5 * "CfflHOT©*!*?- feftlBf 5 to 
ffl#«KS0BH"C**. 

[se] 01 rc^Lfc^*^E«iii»©s»«:A# 

WtC*fc> Lfc0g&0T*&£o 

[0 7] *««T«2©l/2?^4r®SJ3effl[S:jaE-t 
*BRtcfft)*i*lBItf©tlS*iffl— «Sr*bLfeS6*iH"e* 

[08] 06tC*f/frtS* ) ©T% #»i5!©# 1 ©seg 

[0 9 ] *mB<?>m 2 ©je^t?j*ih»*&«-&©»£ 

[010] A* >>* U «y J; »j 2 M© a'x 0 fc 



[011] 

fcHBR*-**©*^* 
[012] v;*# 

So 

10 [013] &3fc© 
34T,fc8£l©v;*.# 

[014] *£5fc© 
HfTUfcfltefflf*- 
©«WI8Jfflffij8«: 

[#*©««] 

1 1 -AX. 1 1 A 
X, 12-1~12 
A'X-^U >yy, 3 3 
20 ffififtftrlElBfr, 3 6 - 
4 3-£2©l/ 

mmm. 6 1 -cp 

8 9 -J** 
*, 10 2-B8H*. 

4— fft^l/S>";*# 
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#£*ifcH-©'t*K:SSR3;txfc* 
fc«»^x7*-fe:xBfr©/t;*a»# 
^fc Lfe#a?S^0T*$)S„ 

v5?«:*M/T*MHJ©AX 
^SrT^-feXLfe^gPT^^X^F© 
Tf ©«?&**) Lfc#««0T'& 

ftH^>X-r AT'fg 1 ©A^JCtfStt! 



ftJHI^^^ATf W— AS: 

# 7 9 -fe X*f^©it v J: £ t 1 - # 

-7K^U, 11D-- r-#A* 
-N-^l~HN©VXat, 17- 
•••/UftMSSHK, 3 5 -ffj&R 
— 4 2-$lffll/^ 

4 4 -ifciHBBfr, 4 5-fW 

i o i-m&mm.mm*tvy 

ill — <>#A;i/#--f v. 1 1 



[02] 



12-1. 



r\2-2, 




(1 o) 



6-9 6 0 1 4 



[01] 




[031 



[H6] 





CPU 


7FW 


^-61 








ACK R/W 


7F1* 


Jf-n-7 





: 25- 



C 



-78 



-67 
69 



J_ 76 



-77 



K ^ * S 

7 ^64 



2ir- 




(1 1) 
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[B5] 



«) _J<_ 



T KVX 
(a) * h 

n — 



(*) StW 



'L' 



< 



62 
jL 



DC 
rr 

J 76 
-* 21B 

TT 

211 

_/T 

— ' 22 



(h) ACK 



(1 2) 



6-9 6 0 1 4 



S 2 0 1 



g&JH&^HIS^gSi S 2 0 2 




S2 0 3 



S 2 0 4 



-en-?n©& 2 © u © 

Softie: *JLTESg*&< 

I 



S2 0 5 



■V-tii^tiGM 2 © w x ^ 



*n-en©35 i © u -^x * © 



S2 0 6 



S2 0 7 



41 



11A 
11B 

lis 

116 



N: 



> 4 v9t*W4-r 



T 

111 



114 



~7~ 

112 
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